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Pub’isherof Nutrition Action Healthletter 

August 12,2&2 

Lester Crawford, D.V.M., Ph.D. 
Deputy Director 
U.S. Food and Drug Administration 
Room 1471 
5600 Fishers Lane 
Rockville, MD 20857 

Re: GRAS Notice No. GRN 000091; Food Additive Petition FAP 6A3930 

Dear Dr. Crawford: 

The Center for Science in the Public Interest has written several letters to the FDA about 
the labeling and safety of Marlow Foods Ltd.‘s Quorn-brand foods and their mycoprotein 
ingredient and about the inadequacy of the “expert” panel (which included neither an allergy 
expert nor a mycotoxicology expert). We would like to provide some additional information. 

The Fusarium family of fungi produce a variety of toxins. One such toxin is 
deoxynivalenol (DON), also known as vomitoxin, for the obvious reason. Though that mycotoxin 
may not be present in F. venenatum, other mycotoxins may also cause vomiting or other digestive 
disorders and health problems. Quorn mycoprotein is said to be made from Fusarium venenatum, 
though at first Marlow Foods said it was Fusarium graminearum (which does produce DON). F. 
venenatum produces diacetoxyscirpenol (DAS), which the U. S. added to a list of “select agents” 
covered under Public Law 104- 132, “The Antiterrorism and Effective Death Penalty Act of 
1996.” / 

In the past several months, CSPI has received adverse reaction reports from 33 people in 
the U.S. and overseas (the fraction of all consumers harmed by Quorn is unknown). The reports 
of toxicity that CSPI has received are undoubtedly just a tiny fraction of all the adverse reactions 
that have occurred and, if Quorn foods remain on the market, will occur in the future. 

The most common adverse reaction reported to us has been vomiting, sometimes with 
nausea and/or diarrhea. The victims tell us that the reactions are extremely unpleasant and 
temporarily debilitating. One young woman vomited repeatedly, passed out, and was lucky that 
someone was able to bring her to the hospital where she was treated for dehydration. Another 
woman fainted on the toilet seat after experiencing severe vomiting and diarrhea. If they occur 
while someone is driving or involved in another risky activity, those severe reactions could be 
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In addition to those who experienced vomiting, nausea, and diarrhea, two people 
apparently experienced more traditional food-allergy hypersensitivity reactions: severe hives and 
facial numbness and swelling. That suggests that Quorn may be harming people through two 
different mechanisms. 

The underlying cause(s) of the adverse reactions is not known, but may  be an allergic 
reaction or a  mycotoxin. The company claims that it maintains rigorous controls over the 
manufacturing process to prevent mycotoxin production, but one person who vomited told us that 
he had contacted the manufacturer and was told that a  bad batch of Quorn m ight have sl ipped 
through the quality control. 

Though Marlow Foods claims in its GRAS notification that only one in 130,000 people 
experiences an adverse reaction to Quorn foods, that assertion is without foundation. (See 
Appendix 2.) Indeed, the company’s own data submitted in support of its Food Additive Petition 
(FAP 6A3930) demonstrates that as many as severalpercent of people, when fed ordinary 
amounts of Quorn up to eight times, experience vomiting or other symptom on one or more 
occasions.’ Some of the symptoms were severe (Pages 6709-6771): 

* Volunteer 18 1: “On serving the seventh meal the panellist was again nauseated by the 
smell and he could only eat %  of the meal. Two to three hours later he started sneezing 
and feeling unwell. This got worse until he started to vomit violently. Shortly after 
beginning to vomit he felt unable to draw breath. After sitting down quietly this difficulty 
in breathing ceased, al though the vomiting cont inued for a  further hour.” 

* Volunteer 253: After consuming four test meals without ill effect, “He consumed the 
fifth meal in the evening and 2% hours later was violently sick three times  during 3/4 hour. 
The following morning he felt ‘queasy.’ After 1% hours from eating the sixth meal he 
vomited again and suffered shivering, abdominal  pains and ‘yellow stools.“’ 

* Volunteer 260: She tolerated her first three meals with no problem, but the fourth 
caused, after three hours, nausea that persisted for 15 hours. “Four days later she ate her 
fifth test meal and after only consuming one third she felt nauseated and could not eat any 
more. One hour later she started to vomit violently which cont inued for 1% hours and this 

’ The study indicates that the fungus used was Fusarium graminearium, however later 
studies found the mycoprotein actually is derived from Fusarium venenatum. The test suffered 
from weaknesses.  For instance, though subjects were supposed to consume 15 g  (dry weight) of 
mycoprotein at a  time, some consumed less. Subject 301 felt nauseated after the first mouthful of 
the first meal  and “then only ate small portions of the seven subsequent  meals” (P. 6721); subject 
28 1  ate only small amounts of her last four meals. (P.6722) Subject 18 1  m istakenly was given a  
control food for his 6’h meal. (P. 6722) Also, Table Cl0 (P. 6752) , a  summary of symptoms, 
omitted some subjects’ symptoms (Subject 18 1  was nauseous at least three times, not one time; 
his difficulty breathing was not indicated in the “other” column.) 
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was accompanied by severe abdominal pains. The following morning she was still 
experiencing severe nauseous sensations and abdominal pains but these gradually 
declined.” 

* Volunteer 28 1: “This panelist experienced nausea and vomiting after her first test meal 
in the evening and also vomited the following morning.” She experienced less or no 
discomfort on other occasions. 

Six out of 200 (3%) people in the test group vomited a total of seven times, compared to 
1 out of 100 in the control group (P. 6752). Nineteen out of 200 (9.5%) people in the test group 
experienced nausea or stomach upsets (a total of 32 times), compared to only 5 out of 100 (5%) 
(a total of 6 times) in the control group. The differences between test and control groups are not 
statistically significant. Obviously, to identify statistically significant differences when the rate of 
adverse reactions is only a few percent, much larger sample sizes would be needed. 

The company sought to re-test nine subjects who experienced minor or severe symptoms 
after eating mycoprotein (Pages 6840-6847 and elsewhere). Three of those people refused to be 
retested, and the researchers declined to retest a pregnant woman. Subject 25 1, who had 
vomited, was not retested. (The company also did not retest the one person who vomited in the 
control group.) The retest involved a maximum of four meals with mycoprotein, with one person 
consuming only two meals (she had adverse reactions each time) and one person consuming 15 g 
of mycoprotein divided into several dosages over five hours just once (no reaction). Of the five 
people who were rechallenged in double-blinded, controlled studies, four did not have reactions, 
while one did. The one who did had not experienced problems the first three times she had eaten 
the mycoprotein in the original study, indicating that the occurrence of reactions may depend on 
sensitization or other unknown factors. The company argues that only one of the original nine 
people was definitely, and one other possibly, sensitive to mycoprotein. However, one of the 
volunteers was retested on just one day, and some of the others received lower doses of 
mycoprotein than they ate in the initial trials. Even accepting that rosiest of pictures, two out of 
200 people represents one percent of consumers experiencing vomiting after eating mycoprotein 
several times. That is an unacceptable percentage, especially considering the potential severity of 
reaction. In addition, mycoprotein caused nausea or stomach upset in other subjects. 

Mar-low Foods, in its GRAS notification, indicates its knowledge of the possibility that 
Fusarium can produce toxins and claims that it adjusts fermentation conditions to prevent their 
formation. Clearly, that is insufficient to ensure that Quorn products are safe. We urge the FDA 
to consider the following three scenarios: 

* Mar-low Foods may be keeping toxins at an undetectable level, but some especially 
sensitive individuals may be harmed by levels below the limit of detection. It is not clear 
on what basis the “acceptable” levels of toxins have been set. 
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* Marlow Foods, despite its every effort, may not be able to exclude the presence of 
mycotoxins, either because of mutations in the fungi, contamination, inadequately 
controlled fermentation conditions, or other reason. 

* Fusarium may be producing unsafe levels of mycotoxins or other substances other than 
those that the company monitors. 

The FDA’s stance on existing food ingredients (for instance, sugar alcohols) that cause 
adverse reactions, but have not been shown to cause deaths, seems to be that ingredient labeling 
provides sufficient protection for consumers. We disagree. Quorn mycoprotein has been proven 
to cause severe digestive reactions. Those reactions have led to fainting and dehydration, which 
could be life-threatening. Also, one report of difficulty breathing suggests that mycoprotein might 
cause anaphylaxis. 

Our food supply includes enough problematical ingredients already. The FDA has the 
authority to, and should, prevent the introduction of yet another one. While the FDA says that 
people who have adverse reactions can simply read the label, that is easier said than done. It 
always can be difftcult to identify a problem ingredient - after all, consumers are not trained 
scientists - but that’s especially the case when, as people have told us, (a) an ingredient causes 
problems only intermittently (as Marlow Foods’ study noted above demonstrated), (b) eating a 
small portion might not elicit a reaction, (c) the presence or amount of problem constituent might 
vary from lot to lot of the food, (d) people suspect that other food caused their problem, or (e) 
people unwittingly eat Quorn foods at friends’ homes or parties. One woman, a nurse, told us: “I 
have eaten Quorn many times and have had diarrhea and vomiting each time. As it was usually at 
a BBQ I put it down to alcohol. Since cooking it at home for my family, I realize it is the Quorn.” 
The FDA’s “labeling” strategy inevitably condemns many people to suffer severe reactions, 
because only after they have suffered those problems, sometimes on multiple occasions, will they 
know they are sensitive. That’s hardly a preventive approach to public health. Frankly, I think 
the American public would be shocked to learn that the FDA has given GRAS status to, and may 
approve as a food additive, a new substance that causes severe vomiting and other adverse 
reactions. 

We provided data from the 300-person feeding study, along with information about some 
of the adverse-reaction reports we have received, to Dr. David A. Morowitz, a Washington, D.C., 
gastroentologist and clinical professor of medicine (gastroenterology) at Georgetown University 
Medical Center (Appendix 3). Dr. Morowitz stated: 

The data you sent me, indeed much of it anecdotal, still argues compellingly that 
the mycoprotein derived from Fusariuim venenatum is almost certainly gastrotoxic 
and considering the ubiquity of fungal toxins, it should be deemed unsafe until 
know as otherwise. The perceived need for its development in Great Britain 
notwithstanding, the risk of its toxicity does not justify its continued use here in the 
United States, absent additional safety studies. 
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Considering the severity of reactions that Quorn mycoprotein causes, and the views of 
Dr. Morowitz and CSPI, we believe that it cannot be considered Generally Recognized As Safe. 
Furthermore, in the food additive context, it cannot be considered to pose a “reasonable certainty 
of no harm.” 

Therefore, we urge the FDA to revoke its acceptance of Mar-low Foods’ GRAS 
notification, deny the outstanding food additive petition, and ask the company to undertake an 
immediate recall before more people are harmed. 

Thank you for your attention to this matter. 

Sincerely, 

Michael F. n, Ph.D. 
Executive Direc 

Bruce Silverglade 
Director of Legal Af! airs 

cc: Joe Levitt 
Alan Rulis 
William Hubbard 
Kenneth Falci 
Karl Klontz 

Enclosures 
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Adverse Reactions to Quorn Products 
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J-3 4/l I/O? 4/2/IO, 4/I O/O2 B P MA M 22 I Chicken-style tender.\ ( pkg) 2 x I Vomlted several tlme\ Sl‘lr 

2 Chlckewtyle nugget\ (I 5 about 4 how\ nftcr catlng Mathct 

nuggeh pkg) product 
2 Vomltcd twice ahout 4 
hour\ after eating 
ptoduct 

J-4 4/ I2/02 41 I /02 LR MD F 35 Quorn tender\; IWO wwngs I x x Vommng began 6-8 
hours after eating 
product and continued 
for several hours Stcker 
than \hc’d ever been, 
very dehydrated, could 
only drmk water for 2 
days 
Allergy. wwtlvc to and 
tl le\ to avold wheat 
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U-8 5/ I.5/02 many times CR TX F 45 Quorn grounds; 4 ounces 2(plw x I Slmllar to recent 
over \cveral many times problem 
years, 5/5/O? without 2 6 hours aftet eatmg 

problem) product, \cvcrc nausea 
and vommng. bloatmg, 
abdomtnal pan, tran\lent 
Sever Ate numerous 
times wthout problem 

J-9 s/22/02 5/12/02, VS. NY F 43 chxken-style patwe\, 2 2 (hc ate x About 3 hour\ after eating King’\ 
5/2 I /02 Quorn product, sevcrc nausea Food\ 

patties and vomltmg: mlswd two 
twce before day\ OS work due to 
wth no vommng. 
problem) 

J- 5/23/02 51 I S/02, DF. NY M 36 nugget5 (ahout 6) 2 x Several hours after rating 
0 another time in 

May 
product, wolent vommng 
Sor wveral hours 
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J- 6/30/02 6/20/K!. HW OR M 33 2 patttea, 5 nuggets (over ICI\1 8 x x I-S heavinc\s 11, wxnach Fred Meyer 
,I 6123102, \everdl bout\) 6. several how after 

6/29/02 (plu\ 5 catlng product, felt sick 
earlw tunes) (flu-IIke, weak) and 

stayed I,, bed next day 
7-8. 3 hours after eatmg 
product, had sevete 
nausea and vormtlng, 
nnssed work. “A couple 
day:, after each polsonmg, 
I have hud diarrhea, 
stomach upset, 
headache\ ” 
Allergy Had s~rmlar 
reamon LO tempch 6 yea!-s 
ago 

J- l/2/02 II I I02 D.J OR M 38 cutletb, I I x Severe nausea and 
2 vomiting 2 hours after 

eatlng product; wkness 
lasted several hours 
Exammed by physlcmn. 

- II3102 5102 J L. VA F 31 I bunch of nuggets 2 x 1-2 Began feelmg svzk to 
3 2. tenders, 1 patty her stomach I hour after 

eatmg product Also had 
nausea 
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I-3 I p‘itty each time 

%  package of crumble\? %  

3 x 

About 2 hour, after eating 
product, \he w,d\ \wrang 
and felt nau\eou\; after 5 
bouts of vomlttng, ,he 
passed out Her roommate 
took her to the hohpltat, 
where \he was g,ven 
Phcnergen for Il‘mseil, 
aomethlng for cramping, 
IV flulds for drhydratwn. 
Belwe\ that the lrndent 
Inten<lfled her mold 
allergy 
Allet-gy mold, cashews 

About 4 houra alter catlng 
product, vomited wverely 
5-6 tmles 

Davl\. 
C‘lllf , fwd 
COOp 

wt1otc 
Food\ 
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Non-US. 

PelW 
n 

CT F-I 

F-2 

- 
w 

- 

- 
Age 

- 
35 

Me Date(<) of 
problem\ 

-199x-99 

I 

I/ I IO2 

I/20/02 multlplc 
OCCB\,O”b 
from 199% 
2002 

Other Information 1 :ountry 

;cotland 

Product and amount 

‘quorn p1ece5” (amount 

Ink.) 

( 
\ 
I 
‘ 

I 
t 

I 

store 

Severe vomltlng and 
dun~hea each time <he 
ate Quorn Slckne\s 
began about 3 hour\ 
after callng product and 
ended 4 hours later. 
Alletgy, powble 
CandIda 

I s. Jcthcrland 26 ;tukJe\ cn de\ (Dutch 
abel), vaned from SO- 
ISOg 

nausea and vommng 
begm 2-3 hours after 
eatmg product Small 
amounts don’t cause 
problem, but more than 
about IOOg doe,. 

CH :ngland d 19 nmce, I aerwng About I hour after 
eatmg product had 
severe nausea and 
stomach upset all 3 
rime, V10lent 
vomltlng on 2 
OCC~SIO~L Problems 
ended 24 hour\ laker. 
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2.4 

‘-5 

51 I4/02 

/I s/02 

:a 1996, 
:a 1996, 

10/10/98, 
10/17/98, 
I O/O I 

998-2002 

RA England 

- 
M 

- 

- 

- 

II 

IO 

- 

I aerwng 

i 
‘ar~ous Quorn products, 
nostly sandwch sltces 

frequent 
consumptl”” 
, usually 
CLlWl”g 
“I-IZZY” 
feehng I” 
stomach and 
feelmg mild 
food 
potson1ng; 
about 6 
times severe 
problems 

I-2. Milder cptsodes 
tha” helow 

3-4 About 1.5-2 hours 
aftet eattng product, 
experxnded severe 
stomach pans: 
projectile vomtting, 
sweatmg, hot and cold 
flushe\, raptd 
heartbeat 
5 upset stomach, 
dwl hea (he WI< served 
a stew that, 
unbeknownst to him, 
contalned Quorn) 

Severe stomach cramps 
and svzknew about 6 
times, took strong 
antactds, wlthout 
heneht, durmg attacks. 
At other times, felt 
ward taste m mouth; 
?evere stomach crampa 
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F-6 F-6 

F-l F-l 

F-8 F-8 

51 I s/o2 51 I S/O2 

51 I5/02 51 I5/02 

S/l Y/O2 S/l Y/O2 

MXCh March SB UK SB UK M M 35 35 I-2 burga\. 2 I-2 burga\. 2 2(ate1t x 2(ate1t x I Vomltcd about 3 I Vomltcd about 3 
1993, 1993, tl”mcr*“h numcr*uh hour5 aft-a eating hour5 aft-a eating 
Augu\t Augu\t times times product, symptom\ product, symptom\ 
I998 I998 between hetwccn ended 12 hour\ latct ended I2 hour\ latct 

1991-93 wth 1991-93 wth 2 Sick scvcrril hours 2 Sick scvcrril hours 
no problem) no problem) after eating product after eating product 

sweating; sleepll%5 sweating; sleepll%5 
mght mght 

3 times 3 times MS MS England M England M 37 37 Quorn burgers end Quorn burgers atd 3 3 x x I-3 About 30 minutes I-3 About 30 minutes 
over 2-year over 2-year (hves I” (IIves tn piece\; I mouthful each piece\; I mouthful each after eattng, hl\ akln after eattng, hl\ akln 

period period NYC) NYC) time time went pale and he went pale and he 
started shaking, then started shaking, then 
vomlted over a 2.hour vomlted over a 2.hour 
pcrmd. He contacted pcrmd. He contacted 
manufacturer, who sad manufacturer, who sad 
11 may have been ‘1 bad 11 may have been ‘1 bad 
batch of Quorn that had batch of Quorn that had 
\Ilpped through the \Ilpped through the 
quality control quality control 

SF SF England F 37 England F 37 several several Each time about 30 Each time about 30 
mmutes after eatmg mmutes after eatmg 
product, she product, she 
experienced stomach experienced stomach 
pan that necewtated pan that necewtated 
codeine pan rellevcr. codeine pan rellevcr. 
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F-9 

;- IO 

5/20/02 

i/30/02 

ahout 1992. 
2002 

5123102 

CJ 

J.W 

England 

Netherland 
b 

- 
F 30 

72 

- 

Quorn lamb cut, chlckcn 
nuggets. Twce~ 
Sam\hury’s own p,es. 

one Itern per OCGlLsI”I1 

m,nce: % package 
(about 250 g) 

about 6 

I (no 
problem 
once or twce 
hefote) 

Y Each time she ate 
Quorn About 2 hour\ 
after eating product, 
felt feverish; multlple 
houta of vommng, 
developed a rash in one 
Instance. Problems 
lated 3-4 how. 

About 20 mmute\ after 
eatmg product, totally 
mcapaatated for two 
day\ wth severely 
dlstcnded stomach and 
“\ore-’ upper g I tract 
Throat and esophagus 
burned for several 
days “Could not 
vomit,” only drmk 
water. “Symptoms of 
extreme bacterial 
mfectlon of upper gut.” 
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F-l I 

F- I 2 

:- I 3 

7/s/02 

71 I o/o2 

7/l 3/02 

6/24/02 England 

England 
(hvea I” 
MatIle 
IlOW) 

England 

- 
F 

- 

F 

- 

VI 

- 

5 wxlll p,ece\ 

vegetarian Poe: burger 
:wl&le portIon\) 

‘a modelate helpmg” 

I 

cveral 

x 

About IS hours allet 
catmg product vomIted 
many time\ Didn’t eat 
tor another IS hour\, 
then felt fme 
Phywan attrlhutcd 
problem to allergy or 
food po,son~ng. 
Allergy: peanut butte1 

I-2 Ahout 3 hour\ 
after eatmg product, 
had cramps, dlarrhca, 
al\o suffered from 
\tomach cramps, 
nausea, headache, and 
du.zme\\ SicknesT 
lasted about 24 hours 
Allergy Some 
nlUhh1.oom\, e g ) 
shlltakr (not the plam 
whltc kind) 

Begmnlng several 
minutes after eatmg 
products, wftered from 
mrld nausea on every 
OCCU\IO” 

Safeway 
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-16 

l/2 I IO2 

I24102 

LM 

HP 

lngland 

Ilk\ wth lemon and 
jepper; I fillet 

ounces 

nun,erou\ 

3 tltneh eve, 
3 week\ (had 
srevlously 
we11 It fwly 
-egularly 
,Yer a couple 
,f years 
wthout 
xohlem 

I (ate once 
xfore 
ulthout 
,rohlcm) 

Problem\ 2-4 how \ 
after eatmg product\ 
Also expervznced 
stomach cramp\ and, 
on most recent 
occawm, had dtarlhea 
and vomltlng for 4 
hours, then falnted 
while alttmg on todet 

About 2 hours after 
eatmg product, 
experienced “severe 
and dehllltatmg 
stomach pan that 
necewtated inJectlon 
of pam killer on fnt 
occasIo”, pal” pdls on 
cecond occasion 
Problem 1st ahout 8 
hours. 

Started feelmg sxk l/2 
hour after eating 
product; vomited after 
about 2 hours 

SomerfIeld, 
Tesco 

resco 

Somerfleld 
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( F-17 l8/2/02 1 7127102 (3”’ 1 NT 1 England ) M  ( 24 1 l-2. ‘? I3 
OCCtNOll) 

x 

7-l 

I-1 About 3-4 hwrs 
aftet eatmg product, hc 
flnt experwlced 
nausea and then severe 
vorrlltlng for l-1 5 
hours Most recently, 
tooh 3 days to fully 



Appendix 2: Fraction of People Affected by Quorn 

Marlow Foods maintains that vanishingly few people are sensitive to Quorn mycoprotein. 
Marlow’s GRAS notification (page 18) states: “These figures equate to an incidence rate per the 
estimated number of consumers of 1 in 130,000 and 1 in 146,000.” Similarly, according to CBC 
News, David Wilson, vice-president of Quorn Foods Inc., stated, “The adverse reaction rates are 
infinitesimally low, about 1 in 146,000 people - much lower than soy protein, which is about 1 in 
35,000,” notes David Wilson, vice-president of Quorn Foods, Inc. (4/3/02; 
http://cbc.ca/stories/2002/04/02/Consumers/Quornmeat~020402; accessed Aug. 5, 2002) 
Marlow Foods’ “expert” panel estimated that for the years 1994-1997 the incidence rate of 
adverse reactions ranged from l/71,000 to l/90,000. (Myco-protein report of the expert panel, 
June 1999, p. 17) 

The l/146,000 (or l/130,000 or l/90,000) figure is a gross underestimate of the true rate 
of sensitivity to Quorn for the following reasons: 

* The number assumes that everyone who experienced a reaction to Quorn realized it and 
contacted the company. That is a faulty assumption. For starters, Marlow Foods does 
nothing (in terms of labeling or advertising) to alert consumers to the possibility of adverse 
reactions and to encourage them to report adverse reactions. It is worth comparing the 
Quorn situation to the reporting of food-borne illnesses. The general public and 
physicians have been encouraged to report food-borne illnesses to health agencies. 
Nevertheless, the Centers for Disease Control and Prevention (CDC) assumes that it 
learns of only one out of 38 such illnesses (pers. comm., Fred Angulo, CDC). That 
suggests that the l/146,000 figure should be multiplied by some factor, such as 38. Doing 
so would suggest that the fraction of consumers who experience adverse reactions is 
closer to l/3,842. 

* Marlow Foods suggests, misleadingly, that the denominator of the l/146,000 figure 
refers to individual consumers. The GRAS notification states (page 18) that the average 
Briton consumes “mycoprotein products an average of 7 times per year.” (In addition, 
Marlow Foods’ David Wilson told CSPI that it actually refers to servings of Quorn 
products (meeting, June 11, 2002). He also said that 20 million consumers have eaten a 
total of about one billion servings of Quorn. In other words, each consumer has eaten an 
average of about 50 servings.) Obviously, one person eating seven (or 50) servings of 
Quorn should not be considered seven (or 50) different people who might be sensitive. 
That suggests that the true incidence of adverse reactions is closer to l/500 (l/3,842 [from 
above] divided by 7) than l/146,000. (If the 50 servings per person is accurate, the 
incidence of adverse reactions is closer to l/SO.) 

* Most tellingly, in 1977, mycoprotein was evaluated in a double-blind, controlled study of 
300 individuals, 200 of whom were given foods containing mycoprotein on up to eight 
occasions and 100 of whom (controls) were given foods that did not contain mycoprotein. 
Six out of 200 (3%) people in the test group vomited, compared to only 1 out of 100 in 
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the control group (P. 6752).’ In addition, 19 out of 200 (9.5%) people in the test group 
experienced nausea or stomach upset, compared to only 5 out of 100 (5%) in the control 
group. The company rechallenged, with either a mycoprotein food (one to four test 
meals) or placebo, five (including three who had vomited) of the nine volunteers who had 
mild or severe reactions. In some cases, the dose of mycoprotein was smaller than 
originally used and subjects were given mycoprotein fewer times than in the original study. 
Despite those shortcomings, the company acknowledges that one person certainly was 
sensitive and another person possibly was. That, at the very least, two out of 200 people 
reacted adversely to mycoprotein and, quite likely, more people were sensitive, indicates 
that the truer fraction of individuals who might vomit is on the order of l/100. 

In sum, it is clear that the company has grossly underestimated the fraction of people who 
are sensitive to Quorn products. 

’ A study in which 100 college students consumed 10 g of Fusarium mycoprotein twice a 
day for 30 days did not identify any problems. (Udall JN, Lo, CW, Young VR, Scrimshaw NS. 
The tolerance and nutritional value of two microflmgal foods in human subjects. Am J Clin Nutr 
1984;40:285-292.) The study indicates that the fungus used was Fusarium graminearium, 
however later studies found the mycoprotein actually is derived from Fusarium venenatum. 
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August I,2002 

Michael F. Jacobson, M.D. 
Executive Director, CSPI 

Suite 300 
1875 Connecticut Avenue, N.W. 
Washington, D.C. 200094728 

Dear Dr. Jacobson: 

Thank you for your letter of July 26th and the attached material. The data you sent me, 
indeed much of it anecdotal, still argues compellingly that the mycoprotein derived from 
Fusarium venenatum is almost certainly gastrotoxic and considering the ubiquity of fungal 
toxins, it should be deemed unsafe until known as otherwise. The perceived need for its 
development in Great Britain notwithstanding, the risk of its toxicity does not justify its 
continued use here in the United States, absent additional safety studies. 

I expect to be briefly in Chicago on the 1 lth and 12’h of August, but you have my ieave to 
use this letter as a statement of opinion to the Food and Drug Administration, that the 
risk/benefit ratio of this “food” material argue against its use as a food or food additive. 

Thank you for allowing me the opportunity to render an opinion here. 

Sincerely, 

David A. Morowitz, M.D. 

DAM:cvk 


